A study of the effects of sodium halides on the performance of air-jet and vibrating-mesh nebulizers.
The influence of sodium halide electrolytes on aerosols generated from the Aeroneb Pro vibrating mesh nebulizer and the Sidestream air-jet nebulizer has been evaluated. Fluids with a range of concentrations of Na halides (i.e. NaF, NaCl, NaBr and NaI) were used as nebulizer solutions and their effect on aerosol properties such as total aerosol output, fine particle fraction (FPF), volume median diameter (VMD) and predicted regional airway deposition were investigated. For both nebulizers, the inclusion of electrolyte significantly enhanced the aerosol properties compared with HPLC grade (deionized) water. Aerosol output, FPF and aerosol fraction less than 2.15 μm were directly proportional to electrolyte concentration. Furthermore, the proportion of aerosols that are likely to deposit in the oropharyngeal region, and the VMD of the droplets were inversely related to the electrolyte concentration for both nebulizers. In general, the inclusion of electrolytes had a greater impact on the aerosol properties of the vibrating-mesh nebulizer. In the Aeroneb Pro, NaI 2.0% (w/v) was the optimum solution as it generated the highest aerosol output, FPF and output fraction below 2.15 μm with the lowest VMD and minimal predicted oropharyngeal deposition. This was attributed to the polarizing ability of iodide ions present in the largest quantity at the air-water interface. This study has shown that the Aeroneb Pro vibrating-mesh device demonstrated greatly enhanced aerosol properties when halides were included in the nebulizer solutions.